Reproductive events were recorded in two groups of female wild boars kept in semi natural conditions. The first group had been kept for 2 consecutive years with a male. Most farrowing took place within 4\p=n-\5 days: 6/7 in the first year and 8/9 for the second. A second group of 5 females was kept for 13 months in the absence of a male, and oestrous cycles were monitored by weekly measurement of plasma progesterone concentrations. All the females experienced summer\p=n-\autumnanoestrus and resumed cycling in the same week of December. This accurate synchronization of reproduction may result from stimulation amongst females belonging to the same social unit.
Introduction
In European wild boars having no history of hybridization with domesticated pigs, reproduction is clearly seasonal, with anoestrus (ovarian inactivity) occurring during the summer and early autumn (Mauget, 1982) . Farrowing occurs in spring but ranges from late winter (February) to late summer (September) . As in most wild species (Mauget et al., 1981) , photoperiodism appears to be the critical environmental factor involved in the seasonality of breeding, although food availability could account for minor year-to-year variations.
However, other environmental factors have been observed to influence the timing of repro¬ duction. Synchronization of oestrous behaviour has been reported for several wild or domestic species as a consequence of socio-sexual interactions. The stimuli involved appear to be mainly of an olfactory nature, frequently originating from the male (Keverne, 1983; Vandenbergh, 1988) . In the wild pig, field observations suggest that even when births are spread over several months for the whole population, a close synchronization of reproduction could occur within each social group constituted by the permanent association of a small number of females (Meynhardt, 1978; Mauget, 1980) . To verify these observations, we observed in a long-term experiment the timing of repro¬ duction in groups of wild female pigs kept in large forest paddocks. Data on reproductive behav¬ iour were recorded during 2 years for a group of adult females penned in the presence of a male. Furthermore, ovarian activity was monitored throughout the year in another group composed of mature females kept without a male.
Materials and Methods
The study took place in the Chizé Forest National Reservation Area (midwestern France: 46°08'N, 0°24'W).
Two groups of pure wild boars were kept in forest enclosures (1-2 ha, 1-2 IO2 m2) under natural climatic conditions. They received a commercial diet (~1 -5 kg/animal per day) in addition to the natural food. No domestic pig was kept within several kilometres of the reservation area.
'Reprint requests to Dr R. Mauget. A first group of 6 adult females ( > 50 kg body weight) and 4 juveniles was observed for 2 successive years. At the expected time of parturition, the social interactions were observed daily from a hide. Neither capture nor manipu¬ lation of the animals was done, and care was taken to avoid stress resulting from human interference. At the beginning of the experiment, an adult male had already been present for 1 year. After the first observed period of parturition it was removed (on 1 October) and replaced by another adult male (on 23 October) late in the anoestrous season, but before the onset of the next season of mating.
Another group of 5 adult females, kept in an enclosure for I year and having not farrowed, was maintained for 1 more year without a male. They were captured each week for 13 months and blood samples were withdrawn by radial venepuncture. After centrifugation within 1 h of collection, plasma was collected and stored at -20°C. Plasma con¬ centrations of progesterone were evaluated by radioimmunoassay using a progesterone RIA kit (Biomérieux Lab., F-69752 Marcy-l'Etoile, France) to monitor oestrous cycles by assessing corpus luteum function. Validation tests have been reported previously for wild boar plasma (Mauget, 1980) . Average recovery of progesterone was 90% and the average intra-and inter-assay CVs were 2-3 and 3-0% (« = 13), respectively. Assay sensitivity, defined as 90% of total binding, was 100 pg/ml plasma. This study took place during a year different from that for the group of females kept with a male. 
Results
Reproduction in a social group in the presence of a male Daily observations enabled the day of farrowing for each female of the group to be recorded (Fig. 1 ). During the first year, the 6 adult females farrowed between 7 and 11 June. This was a consequence of the close synchronization in the onset of cyclic ovarian activity within a few days. Only one of the juvenile females reached puberty during the first year (in March, at 11 months of age) and farrowed at the end of July.
During the second year, the farrowing period for the 6 adult and 2 young females was again limited to a few days, from 21 to 27 May. Only one of the young females was not synchronized and farrowed 1 month later (end of June). The onset of ovarian activity of all the females took place within the last week of January, i.e. several months after the removal of the first male and the introduction of the second.
Ovarian cyclicity in a social group without male Figure 2 presents the individual profiles of plasma progesterone measured in the 5 females of the group kept during 1 year without a male. Individual variations appear for the moment of cessation of cyclic ovarian activity, ranging from mid-April to July. However, after a period of anoestrus of several months, all the females exhibited an elevated concentration of progesterone during the same week, indicating a close synchronization between individuals in the onset of ovarian activity.
Discussion
As already described (Mauget, 1980) , the first oestrus of the breeding season takes place at different times in different years, according to natural food availability and other environmental and climatic factors. The results of the present study show an accurate synchronization in the reproductive processes within the social group of female wild pigs, irrespective of the time of reproduction.
Although descriptive, such a study raises the question of the mechanisms involved. In most of the cases cited in the literature, the synchronization of oestrous cycles results from a male effect. First described in laboratory rodents (Whitten, 1956) , this has been observed in several other species. In female sheep and goats, the introduction of the male into a group of previously isolated anoestrous females results in synchronized oestrus (Underwood et ai, 1944; Shelton, 1960) . In domestic cattle, the presence of the male induces an earlier occurrence of puberty (Izard & Vandenbergh, 1982) and of post-partum oestrus (Zalesky et ai, 1984) . In the female domestic pig, factors of social environ¬ ment have been reported to influence reproduction (Hemsworth, 1982) . The process of puberty is accelerated in the presence of the male (Brooks & Cole, 1970; Hughes, 1982) , as is the occurrence of post-partum ovulation (Walton, 1986) . However, the presence of the male acting as the only effective stimulus to induce oestrus in the prepubertal female pig is not established: the changes in the environment could be similarly efficient even in the absence of the male (du Mesnil du Buisson & Signoret, 1962; Wodzicka-Tomaszewska et al., 1985) .
The present results show that ovarian activity is as accurately synchronized in the absence as in the presence of the male. Consequently, such a synchronization appears more likely to be a consequence of interactions between females. Similar observations have been made for dogs (Naaktgeboren & van Straalen, 1983) and red deer (Iason & Guinness, 1985) . In man, McClintock (1971) , and Russell et al. (1980) have established the role of pheromones. In the laboratory mouse, grouping females has been observed to exert an inhibitory effect on ovarian activity (Champlin, 1971) , while for other mammalian species there is a stimulatory effect in grouped females. The most complete work has been done for the laboratory rat (McClintock, 1978 (McClintock, , 1983 , showing that synchronization of oestrus in cyclic females was due to pheromonal communication.
The extremely accurate timing of reproduction at the level of the social unit is likely to have a functional significance due to the favourable consequences resulting from the homogeneity of the group, for instance in allowing more efficient protection of the neonates.
